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How have we been learning Research 
Methods [1][ ]

In computer science, research methods have 
historically been passed from advisor to y p
student via apprenticeship [101, 105].
Most of us learned these methods from aMost of us learned these methods from a 
mentor or not at all.

[101] K. Ward. The fifty-four day thesis proposal: first experiences with a research 
course. J. Comp. Sci. Colleges,20(2), 2004.

[105] I. Witten and T. Bell. Getting research students started: a tale of two courses. 
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Workshop Structure

Session 1: IntroductionSession 1: Introduction

Session 2: Some specific Research MethodsSession 2: Some specific Research Methods

Session 3: Research Methods for Participants’Session 3: Research Methods for Participants  
Research questions

Session 4: Case Studies
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Session 1: Introduction

IntroductionsIntroductions
Participants and research activities 
Specific Research QuestionsSpecific Research Questions

A broader view of research
H fi d h iHow to find a research question
Scope of Computing Research
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Introductions

Participants and research activitiesParticipants and research activities 
Specific Research Questions
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What is Research

Research encompasses activities thatResearch encompasses activities that 
increase the sum of human knowledge 
[OECD Definition][OECD Definition]. 

R h i ti f N K l dResearch is generation of New Knowledge
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What is Knowledge [3]

Knowledge is defined (Oxford English Dictionary) variously asKnowledge is defined (Oxford English Dictionary) variously as 

expertise, and skills acquired by a person through experience or 
education; the theoretical or practical understanding of a subject,

what is known in a particular field or in total; facts and 
information or 

awareness or familiarity gained by experience of a fact or 
situation. 

Philosophical debates in general start with Plato's formulation of 
knowledge as "justified true belief". There is however no single 
agreed definition of knowledge presently, nor any prospect of 
one and there remain numerous competing theories
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one, and there remain numerous competing theories. 



What is Research – working Defn. [4]

Research is a process through which we attempt to achieve 
systematically and with the support of data 

the answer to a questionthe answer to a question, 
the resolution of a problem, 
or a greater understanding of a phenomenon. 

Thi hi h i f tl ll d h th d l h i htThis process, which is frequently called research methodology, has eight 
distinct characteristics: 

Research originates with a question or problem. g q p
Research requires a clear articulation of a goal. 
Research follows a specific plan or a procedure. 
Research usually divides the principal problem into more manageable sub-
problems. p
Research is guided by the specific research problem, question, or hypothesis. 
Research accepts certain critical assumptions. 
Research requires the collection and interpretation of data in attempting to 
resolve the problem that initiated the research. 
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p
Research is, by its nature, cyclical; or more exactly, helical. 



Research should be repeatable

Research is a systematic process that 
i t f ifi ti iti R hconsists of specific activities. – Research 

Methodology
It sho ld prod ce ne Kno ledge J stifiedIt should produce new Knowledge. – Justified 
True Belief
If the result is true then every time weIf the result is true then every time we 
conduct the process we should get the same 
result independent of the people (Community p p p ( y
of Practitioners – CoP) performing the 
process.
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Implications

When reporting research findings we need to g g
describe the process in sufficient details for 
someone else to conduct the process and 
validate the findings.
How do we decide on a suitable research 
methodology?
How do we conduct different activities 
(Research Methods) that form the research 
methodology? 
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Where do research topics come from?

practical problems in the fieldpractical problems in the field. 
Another source for research ideas is the literature 
in your specific field.in your specific field. 
good research ideas is the Requests For 
Proposals (RFPs) that are published by 
government agencies and some companies. 
And let's not forget the fact that many researchers 
i l thi k th i h t i th isimply think up their research topic on their own. 
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Cynefin Domain
D Snowden and F Kurtz “The new dynamics of strategy: Sense-making in a

Chaos

D. Snowden and F. Kurtz, The new dynamics of strategy: Sense-making in a 
complex and complicated world”, IBM Systems Journal, vol: 42, no: 3, 2003, pp. 462-483.

Chaos

Complex

Knowable

Known
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Types of Research

Research includes pure basic research, strategic basic research, applied research 
and experimental development [ABS 1998, Australian Standard Research 
Classification]Classification] 

Pure basic research is experimental and theoretical work undertaken to 
acquire new knowledge without looking for long-term benefits other than the 
advancement of knowledge.advancement of knowledge.

Strategic basic research is experimental and theoretical work undertaken to 
acquire new knowledge directed into specified broad areas in the expectation of 
useful discoveries. It provides the broad base of knowledge necessary for the p g y
solution of recognised practical problems.

Applied research is original work undertaken primarily to acquire new 
knowledge with a specific application in view. It is undertaken either to 
d t i ibl f th fi di f b i h t d t idetermine possible uses for the findings of basic research or to determine new 
ways of achieving some specific and predetermined objectives.

Experimental development is systematic work, using existing knowledge 
gained from research or practical experience that is directed to producing new

©2008 Athula Ginige – AeIMS - Australia

gained from research or practical experience, that is directed to producing new 
materials, products or devices, to installing new processes, systems and 
services, or to improving substantially those already produced or installed.



Advance enterprise Information 
Management Systems Research Groupg y p

Emerging Technologiesg g g

eApplication DevelopmenteApplication Development

eTransformation
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Deduction & Induction [2]

Deductive Thinking

Inductive Thinking
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Scope of Computing Research

Computer
Technologies

K l d

People Processes

Knowledge

People Processes
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Problem Space of Computing [5]
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Computer Engineering [5]

©2008 Athula Ginige – AeIMS - Australia



Computer Science [5]
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Information Systems [5]
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Information Technology [5]
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Software Engineering
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Session 2: Some specific Research Methods

A Taxonomy of relevant Research MethodsA Taxonomy of relevant Research Methods
Overall Process – Research Methodology
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Taxonomy of CRM [1]

Glass, Ramesh and Vessey (GRV), a software 
engineer a computer scientist and an informationengineer, a computer scientist, and an information 
scientist, respectively, recently developed a 
metadata set for research in the computing 
di i lidisciplines. 
GRV’s metadata set consists of multiple 
taxonomies, one each fortaxonomies, one each for 

topic, 
research approach, 
research methodresearch method, 
reference discipline, 
level of analysis.
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GRV Taxonomies [6]

Topic addresses the subject matter of the research. Topics covered are concepts 
associated with problem solving, computers, systems/software, data/information, 
problem domain-specific, systems/ software management, organizations, and 

i t ll di i li i E h f th t i i f th bdi id dsociety, as well as disciplinary issues. Each of these categories is further subdivided 
into a number of subcategories.

Research approach addresses the general way the research is conducted. 
Approaches identified are descriptive evaluative and formulative again withApproaches identified are descriptive, evaluative, and formulative, again with 
subcategories defined in each.

Research method addresses the specific methods used. Research methods 
examined include conceptual analysis case study data analysis field experimentexamined include conceptual analysis, case study, data analysis, field experiment, 
laboratory experiment, and simulation. Categories are not further subdivided.

Reference discipline addresses the disciplines whose theories formed a basis for 
the research. Examples are cognitive psychology, social and behavioral science, p g p y gy, ,
economics, and management. We also included self-references, such as references 
to papers/theories in the discipline under examination.

Level of analysis addresses the object on which the research study focused. 
R h b d t d b th th t h i l l l ( h ti l t

©2008 Athula Ginige – AeIMS - Australia

Research can be conducted on both the technical level (such as computing element 
and abstract concept), and the behavioral level (such as society, profession, 
organizational, project, group/team, or individual).



Topic
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Topic
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Topic Cont.
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Topic Cont.
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Research Approach
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Research Methods
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Reference Discipline
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Level of Analysis
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Use of GRV Taxonomy

Research Question Nature of
Investigation

Topic

Investigation

Level of
AnalysisFormulation of 

Research MethodologyExiting Knowledge
to Build on

Research
Approach Selection of

to Build on

Research 
Methods

Reference 
Discipline

Selection of 
Research Methods
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Research Methods
1 Action research;1. Action research; 
2. Conceptual analysis; 
3. conceptual analysis/mathematical; 
4. Concept implementation (proof of concept); 
5 case study;5. case study; 
6. data analysis;
7. descriptive/exploratory survey; 
8. ethnography; 

fi ld i t9. field experiment;
10. field study; 
11. grounded theory; 
12. hermeneutics; 
13. Instrument development;
14. laboratory experiment – human subjects; 
15. Laboratory experiment – software;
16. literature review/analysis; y ;
17. Mathematical proof; 
18. protocol analysis; 
19. simulation.

©2008 Athula Ginige – AeIMS - Australia

R.L. Glass, V. Ramesh, and I. Vessey. An analysis of research in computing disciplines. Commun. ACM, 47(6):89–94, June 2004.



Action Research

Diagnosing

Specific 
Learning

Action Planning

Evaluation Action Taking
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Conceptual Analysis [3]

Conceptual analysis consists primarily in breaking down or 
analyzing concepts into their constituent parts in order to gainanalyzing concepts into their constituent parts in order to gain 
knowledge or a better understanding of a particular philosophical 
issue in which the concept is involved (Beaney 2003). 
For example, the problem of free will in philosophy involves p p p p y
various key concepts, including the concepts of freedom, moral 
responsibility, determinism, ability, and so on. The method of 
conceptual analysis tends to approach such a problem by 
breaking down the key concepts pertaining to the problem andbreaking down the key concepts pertaining to the problem and 
seeing how they interact. Thus, in the long-standing debate on 
whether free will is compatible with the doctrine of determinism, 
several philosophers have proposed analyses of the relevantseveral philosophers have proposed analyses of the relevant 
concepts to argue for either compatibilism or incompatibilism. 
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Ethnography [3]

Ethnography (ἔθνος ethnos = people and γράφειν graphein =Ethnography (ἔθνος ethnos  people and γράφειν graphein  
writing) is the genre of writing that presents varying degrees of 
qualitative and quantitative descriptions of human social 
phenomena, based on fieldwork. 
Ethnography presents the results of a holistic research method 
founded on the idea that a system's properties cannot 
necessarily be accurately understood independently of each 

th Th h b th f l d hi t i l ti tother. The genre has both formal and historical connections to 
travel writing and colonial office reports. Several academic 
traditions, in particular the constructivist and relativist paradigms, 
employ ethnographic research as a crucial research methodemploy ethnographic research as a crucial research method. 
Many cultural anthropologists consider ethnography the essence 
of the discipline. 
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Grounded Theory [3]

GT is a systematic generation of theory from data that contains 
both inductive and deductive thinking. g
One goal of a GT is to formulate hypotheses based on 
conceptual ideas. Others may try to verify the hypotheses that 
are generated by constantly comparing conceptualized data on 
different levels of abstraction, and these comparisons contain 
deductive steps. (Glaser & Strauss 1967). 
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Hermeneutics [3]

Hermeneutics may be described as the development and study of 
theories of the interpretation and understanding of texts. In 
contemporary usage in religious studies hermeneutics refers to thecontemporary usage in religious studies, hermeneutics refers to the 
study of the interpretation of religious texts. It is more broadly used in 
contemporary philosophy to denote the study of theories and methods 
of the interpretation of all texts and systems of meaning. The concept of 
"text" is here extended beyond written documents to any number oftext  is here extended beyond written documents to any number of 
objects subject to interpretation, such as experiences. A hermeneutic is 
defined as a specific system or method for interpretation, or a specific 
theory of interpretation. However, the contemporary philosopher Hans-
Georg Gadamer has said that hermeneutics is an approach rather than Geo g Gada e as sa d t at e e eut cs s a app oac at e t a
a method and, further, that the Hermeneutic circle is the central 
problem of interpretation.
Essentially, hermeneutics involves cultivating the ability to understand 
things from somebody else's point of view, and to appreciate thethings from somebody else s point of view, and to appreciate the 
cultural and social forces that may have influenced their outlook. 
Hermeneutics is the process of applying this understanding to 
interpreting the meaning of written texts and symbolic artifacts (such as 
art or sculpture or architecture), which may be either historic or 

©2008 Athula Ginige – AeIMS - Australia
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Research Methods

1. action research; 
2. Conceptual analysis; 
3. conceptual analysis/mathematical; 
4. Concept implementation (proof of concept); 
5. case study; 
6. data analysis;
7. descriptive/exploratory survey;7. descriptive/exploratory survey; 
8. ethnography; 
9. field experiment;
10. field study; 
11 grounded theory;11. grounded theory; 
12. hermeneutics; 
13. Instrument development;
14. laboratory experiment – human subjects; 

L b t i t ft15. Laboratory experiment – software;
16. literature review/analysis; 
17. Mathematical proof; 
18. protocol analysis; 
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Overall Process

Research ApproachResearch Approach
Descriptive
EvaluativeEvaluative
Formulative

©2008 Athula Ginige – AeIMS - Australia



Example: Formulative Approach
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Research Process Onion [7]
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Formulating Overall Process [1]
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An Example [1]

Here we apply our framework in analyzing an example of typical research 
in the area of Human Computer Interaction. The paper by Beymer, et al, 
“Wide vs Narrow Paragraphs: An Eye Tracking Analysis” [8]Wide vs. Narrow Paragraphs: An Eye Tracking Analysis  [8] 
demonstrates human factors research and how such research depends 
on more fundamental investigations in perceptual and cognitive 
psychology. The paper follows two iterations of our framework.

A. What did they want to achieve? (Find out what is happening) The authors 
wished to achieve a better understanding of human behavior when reading 
columns of text on a computer screen.

B. Where did the data come from? (Read) The authors surveyed the early 
literature by typographers, psychologists, designers, and ergonomists.

C What did they do with the data? (Identify themes) The authors collated theC. What did they do with the data? (Identify themes) The authors collated the 
information from the literature, so as to better understand its conclusions. 
Thus, the first iteration used the specific CRM critical analysis of the literature.

D Had they achieved their goal? (Draw conclusions identify limitations) The

©2008 Athula Ginige – AeIMS - Australia

D. Had they achieved their goal? (Draw conclusions, identify limitations) The 
authors now knew a great deal more about human reading of printed material, 
and online reading, but noted that these prior studies produced contradictory 
results and used dated technology.



Session 3: Research Methods for Participants’ 
Research questions
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Session 4: Case Studies

How can SMEs in the Manufacturing Sector 
Strategically eTransform to gain the Competitive 
Ad i h Gl b l M k ? (Shi iAdvantage in the Global Market? (Shiromi –
Explicit RQ)

Enhancing Retrieval of Images on the Web 
Through Effective Use of Associated Text and 
Semantics from Low Level Image FeaturesSemantics from Low-Level Image Features 
(Lakshman – Implicit RQ)

“How can organisations, accurately and 
effectively manage business process evolutions 
and changes in web-based workflows?
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and changes in web-based workflows?
(Anupama – Explicit RQ)



Shiromi

How can SMEs in the ManufacturingHow can SMEs in the Manufacturing 
Sector Strategically eTransform to gain the 
Competitive Advantage in the GlobalCompetitive Advantage in the Global 
Market? (Shiromi – Explicit RQ)

Stared with a survey and literature review to 
find the answer. Evolved into 3 action 
research cycles. 
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Action Research Cycle 1

Action Research Cycle  1
D1 : Identify the importance of  IT as 
a Strategic business tool for 
Competitive Advantage and the 
Significance of the Garment industry 
to carry out a study

SL1 : Identify the 
Importance of 

T f ti d th

ct o esea c Cyc e

Diagnosing

S ifi A ti

to carry out a study

AP1 : Plan the 
industry survey, study 
business processes

eTransforma-tion and the 
12 Important Aspects of 
eTransformation

Specific 
Learning

Action 
Planning

business processes, 
interviews – Plan Data 
Collection 

AT1 : Literature survey &
E1 : Analyse the data 
collected from various

Evaluation Action Taking

AT1 : Literature survey & 
Industry survey carried out, 
business processes studied 
- Data Collection carried 
out

collected from various 
sources– Major Findings  
change the Focus to 
eTransformation. 
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Action Research Cycle 2

D2 : Plan to validate the model 7Es in 
Action Research Cycle 
2

Di i

eTransformation with the Plastic 
Moulding Company.  Carry out the 
Environmental Analysis SL2 : Validate the ‘7Es 

in  eTransformation’ as 
a strategic Model for  

2

Diagnosing

Specific 
Learning

Action 
Planning

AP2 : Develop 
eBusiness Goals and 
Strategies and check 

g
successful 
eTransformation of 
SMEs in the 
manufacturing sector

Learning

Evaluation Action Taking

Planning g
for eReadiness to 
plan for 
implementation 

Evaluation Action Taking

AT2 : Design and develop 
systems, sub systems and 
components. Take change 

t i l t t

E2 : Observe outcome of 
eTrans. Project with SMEs. 
Present 7E model to 
Research community in 6
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management issues relevant to 
each stage and adapt to these 
required changes

Research community - in 6 
International conferences.



Action Research Cycle 3

Action Research Cycle 3

Diagnosing

D3 : Identify how SMEs can  
collabo- ratively work together and 
eTransform to achieve Competitive 
advantageSL3 : Validate 7E Model Diagnosing

Specific 
Learning

Action 
Planning

advantage  

AP3 : Plan 
T f ti P j t

and that eCollaboration 
helps SMEs gain 
Competitive Advantage

Learning Planning eTransformation Projects 
on SMEs to colla- borate + 
study  Cluster formation & 
eBusi. Models E3 : Evaluate 

performance of
Evaluation Action Taking

AT3 : Apply eCollaborative Strategies 
& eBusiness models to clusters of 
SMEs in the toolmaking industry in

performance of  
eTransformed clusters 
of SMEs. 
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SMEs in the toolmaking industry in 
W. Sydney



Overall Process

Diagn
osing

M j O t f AR l 1
AR Cycle 1

Search for a Strategic eTransformation Model

Specif
ic 

Learni
ng

Evalu
ation

Action 
Taking

Action 
Planni

ng

Major Outcomes of AR cycle 1: 
Understanding the Importance of eTransformation
Identifying Important Facts of eTransformation

Develop the 7E Model to be a comprehensive strategic eTransformation Model

AR Cycle 2

Major Outcomes of AR cycle 2: 
Validating the 7E Model by applying 
it to an SME

Diagn
osing

Specif
ic 

Learni
ng

Evalu
ation

Action 
Taking

Action 
Planni

ng

Diagn
osing

Specif
ic 

Learni
ng

Action 
Planni

ng

AR Cycle 3
Major Outcomes of AR cycle 3: 
eCollaboration and the applicability 
of the 7E Model to a cluster of SMEs
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Evalu
ation

Action 
Taking



Overall Outcomes

AR Cycle Data Gathering Technique Major outcome of each AR Cycle Contribution to Businesses y g q j y
(Projects)

AR Cycle 
1

Literature Review,
Industry survey,
I t i Ob ti

Identifying importance of 
eTransformation. 

I t t A t f

Garment Industry Study in Sri 
Lanka

Interviews, Observations,
Questionnaire.

Important Aspects of 
eTransformation.

AR Cycle 
2

Literature Review,
Project Management,

Development of the Seven Es in 
eTransformation

eTransformation of the Plastic 
Moulding Company in2 Project Management,

Interviews,
Discussions,
Observations, Workshops.

eTransformation 
– A Strategic eTransformation 

Model for SMEs

Moulding Company in 
Western Sydney. 

AR Cycle 
3

Literature Review,
Industry study,
Interviews,
Observations, Questionnaire,

Seminars.

Recognising eCollaboration as a 
strategy for SMEs.  

7E Model as a tool for 
eCollaboration of SMEs

A Cluster Project with four 
toolmaking companies in 
Western Sydney, Australia
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Lakshman

In this section we outline the organization ofIn this section, we outline the organization of 
the rest of the thesis and the contribution of 
each chapter towards the final goal ofeach chapter towards the final goal of 
combining data in order to benefit from the 
effectiveness of the visual content analysis ofeffectiveness of the visual content analysis of 
images and efficiency of the annotation 
based search for building an index structure g
for image databases.
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Anupama

The specific research question, for which answers are 
sought is “How can organisations, accurately and 

ff ti l b i l tieffectively manage business process evolutions 
and changes in web-based workflows? To answer 
this question, the divide-and-conquer approach is 
used by formulating three sub research questions asused, by formulating three sub-research questions as 
follows:

What is the nature of correlations among and across elements 
of the four levels (pragmatic semantic syntactic andof the four levels (pragmatic, semantic, syntactic, and 
implementation) of the paradigm of process automation -
PoPA framework?
Where can changes and evolutions originate and what is the 

t ( t ) f l t h ?nature (or taxonomy) of process element changes?
Based on the answers to the above two questions, how can 
the propagating impact of evolutions and changes be 
identified prior to altering the process models or implemented
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identified prior to altering the process models or implemented 
workflow systems?



Overall Research Methodology

The core work of this research can be mapped to the steps in theThe core work of this research can be mapped to the steps in the 
constructive research method, as it is more methodical and 
appropriate for this research. The steps in constructive research 
are:
Detecting and defining a problem;
Investigating the existing theoretical body of knowledge to 
deduce that the problem is worth solving;
Constructing a solution;
Verifying that the solution to ensure that it solves the initially set 
problem - practical relevance; and
Evaluating the newly discovered knowledge in order position it 
within the existing body of knowledge – epistemic relevance. 
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Overall Process
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